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s0 s the principal constituent, as defined in claim 1
The invention comprises a concentrate of the coating oomposntlon as defined in claim 5 and a process
for treating aluminum as defined in claim 8.
The composition of the invention comprises from about 1.1 x 10~5 to about 5.3 x 103 mols per liter of
PO; 2 and proferably from about 3 x 10~* to about 1.1 x 102 mols per liter. -
65 The metal slements used in the composition of the present invention are selected from zirconium,
titanium, hafnium, and silicon. The elements are preferably added to the agueous composition in the form of

the fluorozirconic, fluorctitanic, fluorohafnic, or fluorosilicic acid. The element containing compositions can
be added to the mixture in the form of the teirafluoride and hydrogen fluoride or as an alkali metal or
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v - 40 The polyphenol composition can be a homopolymer or a copolymer of substituted vinylphenols,
substituted propenylphenols, substituted butenylphenols, and the like. The polyphenol compositions must
have at least a sufficient amount of Z moieties to be water soluble.

The Z moieties are formed by the Mannich reaction of alkenyl phenols which can be later polymerized
or polyalkenyl-phenols with formaldehyde and an amine. Compositions having an average of from about .5

45 to about 1.5 Z groups per monomer unit in the polyphenol composition are generally useful. Preferably, the
composition has an average of from about 0.6 to about 1.2 Z group per phenol unit.

The hydrogen of the phenol group can be substituted by an acyl moiety, acetyl moiety, a benzyl
moiety, an alkyl moiety, benzyl moiety, haloalkyl, haloalkenyl, an alkali metal, tetraorganoammonium
tetraorganophosphonium composition, or a condensation product of ethylene oxide, propylene oxide, or a

50 mixture thereof. _

The preferred Z group is the Mannich adduct of a polyhydroxy-alxylamine which is prepared by the
condensation of an amine or ammonia and a ketose or aldose. Other alkylaminopolyhydroxy compounds
having from about 3 to 8 carbon atoms can be used to prepare the polyphenol composition. Preferably, the
Z group is formed by the Mannich reaction of formaldehyde and N-methylglucamine. The degree of

s5 substitution is preferably from an average of about .5 to about 1.5 glucamine adduct units per phenol group
and most preferably from about 0.6 to about 1 glucamine adduct unit per phenol group.

The polyphenol compositions comprise at least two phenol groups and preferably from about 10 to
about 850 phenol groups, and more preferably from about 15 to about 300 phenol groups.
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t he fluorotitanic, fluorohafnic, and fluoresilicic are preferably utilized to prepare the bath. The use of the
./ 40 fluoroacids of the elements is preferred since they act as a neutralizing agent for the polyphenol
composition and reduce the amount of acid addition required to adjust the pH to the required range. The
alkali metal and ammonium salts of the fluoroacids can be utilized in the process.

The pH of the composition is in the range of from about 2.5 to about 5.0, and preferably in the range of
3 to 4. The desired pH range depends upon the particular element in the fluoroacid. Generally, titanium is

45 used at a slightly lower pH than zirconium.

The aluminum substrate is contacted with the composition of the invention at a temperature in the range
of from about ambient to about 88°C (190 *F), preferably at a temperature in the range of from about 38 to
66°C (100 to 150°F). Generally, higher temperatures reduce the contact time between the aluminum
substrate and the composition of the invention.

50 The aluminum substrate is generally contacted with the composition of the invention for from about 5
seconds to about 5 minutes, preferably from about 10 seconds to 80 seconds for spray application. Dipping
applications generally require longer contact times. The composition of the present invention can be applied
to the aluminum substrate by known methods for contacting aluminum subsirates with treating composi-
tions. For example, the aluminum substrate can be sprayed, dipped, flow-coated, roller-coated, and

55 contacted with the composition by other methods known for contacting metal substrates with treating
solutions. The important criterion is that the aluminum substrate be thoroughly contacted with the
composition of the invention. Spray coating is the preferred method of contacting the aluminum subsirate
with the composition of the invention.
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pH t o t he Pressing fevd firhy geainstrihe cozfingfp pliminatesyoids apd ai rﬁ?Eh?Ysu pdapp was SF'P{WFE“E’" off
f1uor oaC| cﬁ ad'QW angle i the plane pt g sprfage. 'E?f?é'g'é’ pe'ﬂ‘i’@”}ﬁﬂ‘”&? th?tH‘@ %?ﬂ‘fﬂ(?ﬁ"f‘l“ﬂ‘??’ f"? | n

E 264!’ a-rll-h e }% eﬂffrp&?:’g%tf’gs og arpg, WI‘M r:p s“égntg e ﬁﬂl cFefe eq% Iutlon
fl d

21 cont um ] i %ﬁ"}i@ ?‘ia ﬁ ﬂggg &fﬁﬂgﬁ ’ éz'éhamﬁi? e f"'i'?h
inventign 4k p|§n o?fm%

The detergent composmon was as follows:
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of from about anbient to about [err] , preferably at a tenperature in the
range of from about 38 to [err] gpdgWed@ssBP F). Cenerally, higher
tenperatures reduce the contact tine between the al um num substrate and the
conposition of the invention. so The al um num substrate is generally
contacted wth the conposi | Praso - ne Fonhapals | O 4890 from about 5 seconds to
about 5 m nutes, preferably o d}aﬂﬁ WS ECO gs%to 60 seconds for spray
application. Di ppi ng appli g {0 Skl g[“,% 1y ' €0Ysef g | onger contact tines.
The conposition of the pres %h,uhm idafdhydRiddPE &pHl i ed to the al um num
subst at e by known net hods %,uﬁg%&ﬁ{elﬁgy&dug nasgn jsubstrates with treating

conposi - tions. For exanpl é—tie alquHuHIaUUbleL can be sprayed di pped,
fl ay coated, roller-coated, 55 t the ¢ 0}
ot her meRaRees ol 1ot ‘PW“EB%P&%& a{Pé’ésW"P ﬁ" i ea' PR g3l ‘L'h%nge "

sol uti On@peaﬁqge\'v ’ﬁ’ o ordm thﬁéT Q:% @caﬁbw é]%,?&JPe% ﬁlreﬁ r%wod
g@ Pasi Q} "gF

t hor offghl gﬁ AL T cqg,ast, ng
|'s the p al re%gﬁb ﬁ‘ o | ‘ﬂme% I'E‘grﬂlégﬂu%'r' Hhé %&)ﬁ%
conposi t T OQ’ , muri Bhundidify st W&Qtﬂﬁﬁcbd?@ngt the
al um nu Efb% ﬁdgdgaé [ ng corrp05| tion of the I nvention, the coated al um num
subst pat es yrd Qurhindh® SbsirAles” 1858 \Batbd #brb difsh @are@ Aith AJow: BB @id i PW. etchhekamkesent
i nventi Oéleaﬂﬁngé&%&u&\nsdb@ﬁﬁtﬁmwdifﬁreﬁw\m n6ed inahespeciméerB alhich Yereltieaned with isep
Pr O0CEeSS. 1o/ ofthacidlt & Rovp b1k @R&lind) ABanifig 'igmpskitiansl Ses loa\eloh atidntMaheérs @ppagicdalyss. 5
The coat gfdctivh thd domefelalindtaliation,Jowdétéh dciaeivartiig cohpositibnsherespriferend. f ound t hat t he
coat ed subgheé abamSsubsies warb tten cpataipwitht dommercial auminupstoeting compasitienscascerdinp to
Or ganiz€ e aahutaptuesll escbmmendhiions erivicthel rgatad aluminumzaubstretds were daedoanr eoatarhwithcgat ed
al i nunorganiesfinisa certings he trganitr finishi coatedtaiuminemesubstratas were thee sybiastgd tothe teRBient to
about [ eresits pewhich.are/showndnbebieat-ur es above about [err] , the corrosion
resi stance and pai nt adhesi on of the coated al um num substrate is reduced.
10 AEXAMPLEi ng the al umi num substrate is then coat ed Wi t h an organi c
fini s coating with known or an| c coat I n ter

o B B

al uni num Slfb'é,‘f'}"&[‘ égd“ﬁ f polyvi P °"‘ra i gﬁ num
substrat 5‘§° }g ‘té’& | etlo g\pg mol;mg a,:lt; %QEI
coating P rf’gﬁf Ly f%kn o mmi a,.@ B
does not Iu |Xe {‘ ur 5" | £im rQ(M th nQé"ofr@-%‘SSé 1§8% Sdlution Bt

o m! Afﬁa oSt ixiufd &Rr & Parod &f whoud1gt he
Or ganl C erglgn%tvbag Qmeﬁ"ms Ctaﬁd ham GRhBUrE Thé Foattlds mibdung) @asDf
218 to [ ﬁftﬁ 16‘3@ sbifds witn déiénfzb@ W&teradh@ﬁt&ﬂte}’coﬁtﬁ‘fl&péd N-ehethiiglucashine Maniiictor
~the corr Q&du&rbf PEPANYIRINGIE TP the e WReildddeidD pa 5l a 45608, ZrFo avidtion]| 4ot vfedrSteh at
organig ¢eed, difontal 0.2 Garf\6P A2 Fe ic BdIN Frslasthirwater Sontenicd the tnitirt wag usted to
Conposi t igge)s sHts.tTRE cmpdsituitis 4 vicaRtritowhichandiliee to fdui\ile dwawinf freatirigi composiios. 2 and
603. 8. |t vine alaminum\satsbtrith avhs clengd WithoRIDOIINE®D 3361 (BQygramyiér} leydspeaying atct9r&:Aibam
treated pkilayienuCn(BI0 bR toradScscandsi| RIDOIINE® 836cis @ ant slljalingchoratepcleanisg serpgasitien foons .
Tr eat i ng ammineshnproduch of Bivksr + &mcheny & $ubsidiary oidieplept Corpasationf t he present
i nyentdoon prheleated alumigum isebskatawvasifingad pith Wgya@‘r\atﬁﬂEe'&FWP'ﬁﬂﬁ subst rat es V\/m ch
have properTheaigsediaymingm substralp yas then sqntacted, withya, 21e 'E“%jﬁl Bﬂnsf es
with co amaﬁg‘ for A4%,$aCRNdRPK @pfﬁ‘f‘ﬂg ar (10 psi) and 49°C (1 e ed alummum substrate

O

n rinsed with tap water at ambient temperature and given a second rinse with deionized water at
ambient temperature. The aluminum substrate was then air dried and painted with an organic finish coat.

45 The organic finish coat was cured by heating at 205° C (400 F) for 10 minutes.

Aluminum substrates of the same composition as treated with the oomposutlon of the present invention
were cleaned with RIDOLINE® 336 and coated with commercial aluminum treating compositions as shown
in the Table. The treatments were done according to the manufacturer's recommendation. The results of the
various tests are set forth in Table 1.

50 An alkaline cleaning composition was utilized for the comparison tests since some of the aluminum
treating compositions utilized in the tests require cleaning with an alkaline cleaner. In addition, many
commercial opsrations include equipment for alkaline cleaning.

In Table 1, the results of the tests of 2 test specimens are set forth.

Table 2 presents a comparison of the best non-chrome aluminum treatment with the treatment

§5 according to the present invention.




In the Exanpl es for conparison purposes, alum num substrates were cl eaned
then treated with commercially avagp glikgosgpBpositions for treating al um num
substrates before coating with organic finish 25 coatings. The organic
finish coated al um num substrates treated according to the present

i nvention showed properties equivalent to organic finish coated chrom um
treated al um num substrates. In the experinents which.foll o, the organic
finish coated speci nens were tested according to the ?)0| i wat er
cross-hatch test, the wet-adhesion test, the det ergerg:y tes the 1,000
hour neétral salt spray test, the dry adhesron test, 8 he rmrgtar and
nuriatic acid resistagce tests and humdity tests. The testg were so
carxi‘ed out accordingk AAVA 603.8 and AAMA 605. 2. “ the Qoiling water
cross-hatch test, the'ngjgani c finish coated substrat? vyere.«scrr bed in a
pattern of eleven pariat) ed loi nesewi th el even Baral |l elg -cat right angles
to the First group. 8ifle sérisbadl Kirfesawe®e®atl1, 62m11 15 'l'nch) i nterval s.
The scribed cross-hgjghed substrates were then place 5 ling distilled
dei oni zed water for Hferdod of &0 m nutes. The test $pg ¥@ns were renoved
fromthe water, drlétjo de a ¢35 Hi & efofSt Ganlpar@nt Baﬁq;_: M No. 710, 1,9
cm CA ifgch) w de) was= P! aced over the cross-hatched are& Ee t ape pressed
to renmove air bubbles and to ensure adhesion to the f en the tape was
pul l ed off sharply at a [err] angle to the surface ofht g%ﬁbstrate. The
number of unaffected squares was noted and the rati ngE m8qdeh l:The

wet - adhesi on test was carried out by making el even pa&aEI” Scuts, 1,6 mm
(one/siteenth inch) 80 apart, through the film Elq/ o %llar cuts at -
[exr] to and crossingSthe first el even cuts were nmades TFTifeg §anpl e was

i mrersed in dei |zedg' ter at [err] for 24 hours. ThegfanPle was renoved,
and wi ped dry. ans nt tap §3M No. 710, 1,9 cm- [%rﬁ]uﬂ' ch w de) was
appl i ed over th area Th& c‘trt 5 Br e8si®hg®dowh fig ey #gai nst the
coating® o eliftifhate voids and air pockets. The tape a8 &$h&rply pull ed of f
at a right ang to theg pl ane of the surface. Satrsfa‘l:t&@: erformance was

that no renova f filtggunder the 45 tape within theg hat hed area
was noted. The tergpVmt @Sts WaS sakl i §d PUL, DYy rrmarg ote speci nens
in a 3%/py weig det®i@ent sol ution at [err] for l§r = Trﬁ sanpl e was
removed fromthggddetergent solution and w ped dry. Tr ape (3M
transparent no. /10 tape, 1,9 cm([err] inch) w de) vgasv |e over the

organic finish filmand pressed down to elimnate vm‘ﬂsﬁ#ﬂj"al re pockets.
The tape was sharply bul led off at a right angle to ot&i&ﬂpl dhe of the
surfacess The detergenggtonposition was as fol lows: 53 5n.o.g P @ 469 034 Bl
Tet rasodi um pyr oph sp e 45% Sodi um gulf at e, anhygir §s, #23% Sodi um
al kyl aryl sul fonai % Sodi um rretasbl |£at,'e °hyd.5at eij
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"Sodi Um car bonat e, anhydr ous 2% Passing of the test requires no | oss of
adhesion of filmto netal, no bléﬁg%éa%n@pd no vi sual change i n appearance -
when exam ned by an unai ded eye. 1 e salt spray test was carried out
according to ASTM specification B11l7 and Federal test nethod standard 151B,
met hod 811.1 and Federal test pethod standard 141, nethod 6061. The organic
finish coated al uninum substrafles were sclibed and pliaced i the salt spray
cabinet for the 0Q, houes. Tﬁe dr)qadhegi on, Jyortag resi st@nce, nuriatic
acid resistance i o@ty tgst wege rulp accqydi ngSto AAMR 603.8 and

605. 25 15 The®al um nuntsubstrates to be coated were first cleaned with a
| ow etch acid or,¥4 ow etch al kal i ne cl eani ng conposition. Substantially no
di ?%erence was Y@ ed in the speci mens which were cleaned with the | ow etch
acid or low etc8,.al kaline cleaning conpositions. Since | ow etch acid
cleaners are pastBularly effective in a commercial installation, |ow etch:
acid # eani ng cgrﬁiasi:ti on® areeprefetred. «eThe clean $ubstrates were then
coated with conf& &i & al &ini nud coatdng cenposi&i ons® accordng to 20 the
manuf acturer's reconmendati ons and the treated al um num substrates were
dried and cogted with an organic finish coating. The organic finish coated
al un‘ir11 m sub$ ratie.‘é'! were then subjected to the tests the results of which
are shown ing ablqagl., EXAMPLE ] 25 Manni,ch adgduct & pol yy nyl phenol was

. n a pol yvi nyl iphenot) w tth an avera&e nol egyl ar wei ght of

5000, a prodyct Maruzen O 1 Conpany, in an anount of 24.6 parts was

4.4 rts of Propasol[err] P (a propoxyl ated propane sol vent

Uni,ogl Carbide Corp.). The mixture was mildly heated to

esigif To the resin in Propasol[err] p was added 40.4 parts of

luch®i ng. The myjure gas hgated 0 a tgenperatgire in the

rr]e 37% Hol utigon of 3f or mgf dehye i ndvater, &n an anmount of

s added to the mi xture over a period of about 1[err] hours.

e was then raised to about [err] and held for six hours. The

re was diluted to about 10% solids with deionized water. The

nedsan N nethyl gl ucam ne Manni ch adduct of pol yvinyl phenol .
dded 9 parts of a 45%([err] solution, 4.8 parts of a

75% 35 J[err sol®# on and 10.7 parts of [err] Be nitric-acid. The total

wat er %ont ent} of e wi xtwre was adjgstedv o 839.5 parts. The conposition

isS a concent wht e CQ i sti | uted togf ormghe aum nen treatl ng

conposi tion. #rhe aPunknunsubsty at e Bas cleanedtwi th &I DOLI NE[err] 336 (20

grams/liter)é)g HrayPng & 10 M, 69 Par pHt at Perr] “for 45 seconds.

di ssol ved |
obtaiggd fro
dijssol ve the
N "30 net hyl
range of 6Q4
16. 6 parts,
The tewrperi
reaction m

m xt ure cont
To the m xtu

RI DOLINE[ err 36 is a an al kaline borate cleaning conposition for

al um num a %d_uct of Parker +Anthem a subsidiary of Henkel Corporation.

40 The cl eaned gal um num substrate was rinsed with tap water at anbient
t enper at ur e. e rgsgd algumi nygn subst r at €§ was hen contacted with a 2% .
sol ution of the coRtemtrafe in ®ei onfzed Water For 45 secondd by spraying

atiy 0, 60 bar ( psi) and [err] . The treated al um num substrate was then
rinsed with t wagpr tat anprent tenpegdtyre and §fftveh a secofd*rinse with

dei oni zed wat €8 at ifen® A enp@riat uley STHRmal uighfim gabstraf@Jas then air
dried and painfed ¢t }mﬁﬁarﬁg fi lsiﬁsa' cﬁst 2% Fheg & gani § § & ni sh coat
was cured by hBati g[gﬁ%‘ S 2f or PIOEM Utes.ﬂ@gu Bum sufi&&ates of the
sane cinpositidn a&'t et i tRt he®cbBpdsrti off BF tRE presBit™invention
2 § H L )
~ B~ g =g
E TR R R Y
£ o8 ut st feB 5,3 i.5 5.7 35%8s 3358
» 5 B4 He i3 3§83 38% (38 438 G5ES §SES
< & © FC F8% FEC REE nsZ GFAE GRLE
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were cleaned with RI DOLINE[ err] 336 and coated with commercial al uni num

treating conpositions as shownirtéps £@1 1Ne_treatnents were done
according to the manufacturer's reconmendation. The results of the various
tests are set forth in Table 1. 50 An al kal i ne cl eani ng conposition was

utilized for the conparison tests S|nce some of the alum numtreating
conpositions utilized in the test equ¢re clegning with an al kali ne
cleaner. In addition, many commer §i erati ofs include equi pnent for

al kaline cleaning. In Table 1, th@ ts of §he tests of 2 test specinens
are setsforth. Table 2 presents conparlson of the best non-chrone
aluminumtreatment with the treat@ent 55 according to the present

i nvention. 6 EP 0 469 034 Blgbg[ERR] EP 0 469 034 Bl [ERR EP O
469 034 Bl [ERR] The Exanpl es pregepted in Table 1 and Table 2 clearly show
that al um num substrates, which age&55 treated according to the process of
the pre¥ent invention, provide orgdgi c i nish goated al um num substrates -
wi t h adhesi on and corrosion resist&ice propert?es simlar to those obtained
by the use of chrom um containing conversion coatings. In addition, the
treatnment of the present investion gprovi des al um num coati ngs superior to
the knoyn fluorozirconic aci @pol rylic acid conposition. The conposition
and the EP 0 469 034 Bl pr8&ces f t%e preé%nt invention is an advance
in the art and permits a suf ant edlucti ongin the use of toxic
materials and potenti al polg |on 0 the envi r'onnent EXAMPLE |1 5

£
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The Examples presentied in Table 1 and Table 2 clearly show that aluminum substrates, which are

s5 fireated according to the process of the present invention, provide organic finish coated aluminum substrates
with adhesion and corrosion resistance properties similar to those obtained by the use of chromium
containing conversion coatings. In addition, the treatment of the present invention provides aluminum
coatings superior to the known fluorozirconic acid polyacrylic acid composition. The composition and the



A concentrate was prepared by mi xing a pol yphenol conposition in water and
Proposal [err] P with fluorotitanigp f4dehagd'y Phosphoric acid. The
concentrate was diluted with deionized water to forma coating conposition

contai ning: 10 [err] 1.07 x 10-3
nol s/ | i t procedsebirthe present invention is an advange N3hexartléhd peiiiits @/shibstadlial padcgiqriie tel use of
conposi t togin matefals/dhd gotential doliutian of theieovimoaaait. wat er to one liter. 16 The

pol yphenol conposition was a Manni ch adduct of pol yvinyl phenol with

N- net hy| GKAMPLEIIhe and f or mal dehyde prepared by a nmethod sinilar to the
met hod® of Exanple 1. The pol yvinyl phenol was Resin Mfrom Maruzen oil Co.
havi ng a_nd} eageniate s Jrrpared by Hpjiita 8 Rolyphenolsampostienydnowaterand Jienqeal® &r Withns
werie s ubforatitsnie geid pad phosploric fgidc The cogrentrate we dilugd with figianizad yeater i farm@ Soathg oy
6063. ThE AN UMt rate was cleaned with a | ow etch sulfuric acid

cl eaner, rinsed with tapwater then contacted with the coating conposition
by spr%lyi ng for 45 seconpds®i 0, 69 bar (jJ100Psi0/2 moighit¢refr] . The treated

al um num substrate was r| HsRM once wit h |t g8 xwdremolslitet pnce wi t h dei oni zed
wat er and dried at anbi ehpolyrbansbeompenition |THES glemsdersubsirate was coated with
PPG Quaker High Solids Bl deignizeshwstert  t hed f9@ndlttrwas cured at [err] for 10
m nutgg and the coated 25 alum num substrate tested according to AANVA

603. 8 and 6§ pdlyphbhd? chsdsitisrewasl 4 MaivithCadasct bPpdRINPPheid] Gith NPHSthyRchrhiRd) andt er

Vet formaldehyde preparog b & GREGY similar to the method\BiUExEple $THe poigkinyl pliehél vas Resin
Cr osshat ehfrom Maruzen oil Co. hadifid) & Srioldtular wéighttof about 5,000. AbofiB0:e the phenol grofigseneth MR
10/ 10 substituted with the adduch S 10 10 35 VY%

10/ 10 20 The aluminum subsfpate was alloy 6063. The aluminum subsat® was cleandd)wit low etch sulfuric
'Vb@ar acid cleangy; rinfeCwithetapwade dhen gentactpd avith the coating composition by $praying for 456 seconds
Hum di t y a\iNg® bar (10 psi) and 49°C (120°F). Thegireated aluminum substgate was rinsed once with 1gp watgp and
S once witly deionized water and dyied at ambient temperaiup. Jhe gried \splpsirate (was spatad with RPG
subst r at SuakpieHigh Splids Beaaze paint the paif, was epods ol 3057G (40QE) fpr AP ainvies and thaSagieding
treat &8 \ﬂk‘?‘ﬁ“‘f‘ﬁ@mﬁgﬂ oringstp AAMARPIRand 803251 di ng to the procedures of
Exanpl e 1. AP UPA PUMEs cleaned with the sane |ow etch sul furic acid
cl eaner were rinsed; treated 50 according to manufacturers. recommendati ons
w th a chrom um phosphate conversion coating (ALOD¢%0 488447, a Product of
Par kery,+ AntheiBoid inghWatear ywet Henkepet@xgency The tNeateslalswiesm
subst rat eCoder €ndsshatahd coahdhesion PREUakeScrild Sol File1@ronze organic
finish coating and heated to [err] for 10 mnutes to cure the coating.
The organMMefi ni HP/3d®at ed substr@ites wereStestetlaccor®ng to AAVA 603. 8
and 605.2 test procedures. 55 The results of the tests are shown in Table
MM2 10/10. 'S

11, 14 9.8 10
Wet " Mortar Acid :
Code Adhesion Test Test Humidjty
oo M2 s s s 10
MM2 s s s 10
45 EXAMPLE I

Aluminum substrates were cleaned with a low eich sulfuric acid cleaner, rinsed and treated with the
composition of Example 1 according to the procedures of Example 1.
Aluminum substrates cleaned with the same low eich sulfuric acid cleaner were rinsed; treated
50 according to manufacturers recommendations with a chromium phosphate conversion coating (ALODINE
407/47, a Product of Parker + Amchem, a subsidiary of Henkel Corp.).
The freated aluminum substrates were dried and coated with PPG Quaker High Solids Bronze organic
finish coating and heated to 205 C (400 * F) for 10 minutes to cure the coating.
The organic finish coated substrates were tested according to AAMA 603.8 and 605.2 test procedures.
55 The results of the tests are shown in Table lil.
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EP O 469 034 Bl [ERR 11 EP O 469 034 Bl [ERR] 45 Clains 1. A

non- chrom um aqueous coati ng conpepid 4¢dpshh@Et a substrate of al um num and

al l oys of alum numin 50 which alum niumis the principle constituent
consisting essentially of water and (a) fromabout 1.1 x [err] to about 5.3
x 10-3 nols per liter of [err]; (b) fromabout 1.1 x 10-5 to about 1.3
x10-3 nols pe& liter of a fluoroacid of an el enent selected fromthe group
consisting of®r, Ti, H,-and Si; . (c) fromabout 0.26 to about 20 grans per
liter of a pol\Blkngl conppsitign, tHe pol yphenol conposition conprising a
~Manni chd Adducg 88 an anine with a menber selected fromthe group consisting
of 55 pol yal kenyl - phenol s and tanni ns; whegkin the pH of the
cogposition is fromabout 2.5 to about 5.0 arglfthe nole ratio of the
fluoroacid to tHe [err] is fromabout 2.5:1% about 1:10, tdhe o

conposi ti on optfdhally conjaining nigric aci d8or hy& ogen 1 uofi de.
EP 0 469 034,81,10: A conposition of claiml aining fromabout 3 x [err]
to about 1.1 x [err] nols/liter of [err]; fromabout 3 x [err] to about 7.2

x 10-4 nols/litergof fluoroacid, fromabout 0.49 grans/liter to about 2.7
grans/liter of L pol yphenol s conposition gnd the nol ratio of flouroacid
to [errf is frogm bayt 1l:lgto abut £ 2.5 a the pHis fromabout 3.0 to
about 4.0. 3. A é@&jnposition of claim?2 wher&an the ratio of fluoroacid to
[err] is fromabout 1.5:1 to about 2.2:1 apat pHis fromabout 3.25 to
about 4.0. 4. A ognposition of claim1 con C | ngggjp_tosabout ®. 035
nols/liter of [erR]. 10 5. A concentrate c&nsi #.ing essentially of water
and from about 5.@ x»[errjeto absut. © 275 g s/liter [err]; fromabout 5.5
xiyerr] to aboul'd. 5" x [erT] mol S/ 1i fer flgo-ro id of an el enent sel ected
fromthe group Bsfsisting of zr, Ti, Hf, an'd® Si &nd framaboug 13 o0 about
1000 grans/s et ess of a pol yphenol corrpositiorf tahe pol yphenol conposition
conpri si ng &@&Madni ch Adduct of an amine with a nmber 15 sel ected from

t he groﬁpudbﬂsigt ng of pol yal kenyl - phenol s aEU tanni ns; wherein the nol
ratio of Reg® o ° 5
own = o (-] [~] -t o
Rty o ~ - et ~ & » W %) ®»
K Bl -l ~ “~ ~ (-] Q
231—! ord [=) [~) o [ §
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Claims

1. A non-chromium aqueous coating composition for a substrate of aluminium and alloys of aluminium in

50 which aluminium is the principle constituent consisting essentially of water and (a) from about 1.1 x

105 to about 5.3 x 10~ mols per liter of PO.~3; (b) from about 1.1 x 1075 to about 1.3 x 1073 mols

per liter of a fluoroacid of an element selected from the group consisting of Zr, Ti, Hf, and Si; (c) from

about 0.26 to about 20 grams per liter of a polyphenol composition, the polyphenol composition

comprising a Mannich Adduct of an amine with a member selected from the group consisting of

55 polyalkenyl-phenols and tannins; wherein the pH of the composition is from about 2.5 to about 5.0 and

the mole ratio of the fluoroacid to the PO,~2 is from about 2.5:1 to about 1:10, the composition
optionally containing nitric acid and/or hydrogen fluoride.
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fluoroacid to [err] is fromabout 2.5:1 to about 1:10, the I
optionally containing nitric acid apg/gpiggosdsggen fluori de|]ﬂﬂ'@mummm "I“l .
concentrate of claim5 wherein the nmol ratio of fluoroacid cEl I s srom -
about 1:1 to about 1:2.5. 20 7. A concentrate of claimb5 wherein the
fluoroacid is fluorozironic acid. 8. A process for preparing substrate of

al um num and al-ﬂoys of alumi numin which alunminumis the principle
constituent for&receiving an organic finish coating which conprises:

contacting a cl'B&hiP5e, akyum nug subgtrate with a coating conposition
consistifg essegdt3 8l 1y of water and fromabout 1.3. x 10-5 to about 5.3 x
[err].mols per liter of [err]; fromabout 1.1 x -5 to about 1.3 x 10-3

nmol s per liter of a fluoroacid of an el ement sep¢Eted fromthe group
consisting of Zr BTi, HF, and Si; from about 0.2@|to about 20 gr@ms/Id ter
of a pol Xoohenol gbgpogj ti ong, the gpl yphenol cong igon cGmprising a~

Manni ch Adduct of2 amne wth a nenber sel ect fromthe group consisting
of pol yal kenyl - phenol s 30 and tannins; wherein the pH of the coating
conposition is frof about 2.5 to about 5.0, the nol ratio of the fluoroacid
to [err] is fromgaigput 2.5:1 to about 1:10 theg conposition optionally
cont ai ni pg nitr‘i(g i@ and/ & hydlgogengfluori% at a tenperature in the
range of fromanbight to [err] for atine suMicient to forman adherent
coating for accepting the organic finish coagkngm35 9. A process of claim
8 wherein the coatighg conposition contains [ge] 1@ A prg?)cess Qf clim8
wherein the corrposim i on consists essenti all y:g'ff ter and from about 3.0 x
[err}, tombout 1.1@ £0-3 mgs perglitgr of rl. fromabout 3.0 x [err]
to abbut 7.2 x | nols per liter of fluorga-ci and fromabout 0.40 to
about 2.7 grans rliter of the.polyphenol cc§1p itdon, tde 40 ¢ o

pol yphenol carEJosni.ti on conprising a Mannich Afdu 5t an dfine with &
menber sel ecBadl 3 om t he group consi sting of polyal kenyl - phenol s and
tannins; % hebnbl £8io of fluoroacid to [err] i & from about 1:1 to about

1: 2.5 and tthe PH o from about 3 to abeut 4. 11§ process of claim10
wherein they& S&|i & contSins rr](and the B8iorpaci d ws fl u@rozis onic
acid. 45 1§° prRa@ s of cl@im8Sher& n the afd%i num substrate after

cont acti'Pg 2 C sition i"$ ring®d, and dried8bgfore receiving the
organi ¢ fini ghecoafy ng. g38. Agpkocess of claims8 ergid theal umnumis
cl eaned by cefact v (hSay | qnles c% al k%l i ne cl ea NGy oendlisitifen.
14. A proces8®f cBi gEghG gD HE abinumisFl R FEBtERI EEh a
low etch aci® @l ea n@ SBPB LB oB 55835 A preHSE 03%5'1 1§;\h Rin
the al umssium§sfibst gt HEX dr¥ EF ard § t@Derature Hn o Bl r &Kol FfS ong Goout
anbient to Gt [err] . 12 EP 0 469 034 PatentansprUche
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Clalms

1. A non-chromium aqueous coating composition for a substrate of aluminium and alloys of aluminium in

§0 which aluminium is the principle constituent consisting essentially of water and (a) from about 1.1 x

1075 to about 5.3 x 103 mols per liter of PO4™3; (b) from about 1.1 x 10~5 to about 1.3 x 10~2 mols

per liter of a fluoroacid of an element selected from the group consisting of Zr, Ti,-Hf,-and Si; (c) from

about 0.26 to about 20 grams per liter of a polyphenol composition, the polyphenol composition

comprising a Mannich Adduct of an amine with a member selected from the group consisting of

55 polyalkenyl-phenols and tannins; wherein the pH of the composition is from about 2.5 to about 5.0 and

the mole ratio of the fluoroacid to the POs~2 is from about 2.5:1 to about 1:10, the composition
optionally containing nitric acid and/or hydrogen fluoride.
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1. Nicht-chronhaltige, waBrige Beschi chtungs-Zusamenset zung Im :
Substrat aus Al um ni um oder Al umigp ¢'fggl@3dighr ungen, in wel che | umllﬂmmmsl |I||
Haupt best andteil ist, bestehend i mwesentlichen aus 5 Wasset und™"a)s *
aus etwa 1,1 x 10-5 bis etwa 5,3 x 10-3 Mol pro Liter P043-; b) -aus etwa

1,1 x 1025 Acanpesition of ci@dmx cbitaifingviodm plioot 3.k ¢0~* ¢d abeut 1H xJﬂr'Emdsllnereif ROS™3; from

El enents, aabegednt 10T tio ahest T2k 107 upgisditdy of flwivacidl framsabzirt 0.49igramdflitet fncabBit;2.7c )

aus etwa 0,@@ndites okthe\polypBensls germpopitian and the mokiaticeef fipusdagid leP@y~2 Edrommhah e toz ung,
wobei di e 1apout 1:25 angothp piilirctom abpd JQmehedtek0zung ei n Manni ch- Addukt ei nes

Am ns -’mt ei nem Te|I ausgewShit aus der G uppe, bestehend aus

Pal yal kefy % tioR © ﬂﬂm?a'ﬁ'ﬁ'eﬁ@?? W%F‘QO’O‘*%MFPP ' from it £ 5:1lg about 2.2:1 and
Zusaumenset H’b'sé'f’Mb"Z"%z‘er@?é‘f% 5,0 betrAgt und das Stoff mengen-

Ver hi | t n| S Fl.uor m. P04 3- et,wa 1:10 betragt und
wobei Z’gj cha"ﬁﬁr?&" §bé’ tgaqs%g'f’r@%tg ?‘8“ und/ oder

EL?EQY’?Z%&Q’T"L '%t; g et yé@?af’%“i&iﬁ;ﬁ%ﬁ%m s g&@@"i’fg 275 mane
cp Si Ub%

10 4 bis etyg, pco .eﬁn Qﬁ r%ffr [S534b Gbouf 'S
wa 2,7 G QHgbditloh,Gthe PEW; ﬁébmmﬁ {cahipHRing @ MdnRkY REREIY  Gn abing wil %e

St Of f mengense}é%@ il thé oK g rgh cohsitthigS 8t pdiyalkbhyFSRahdls Sid\Binninsi whdréin @leolLiatlo 8f | St

und der pH-#6iohcicioVD, 3 i6 frbh Sbdut 281 4o sboiitSik10, 1BE cohcentrots JPABRANG Rbriditig ritad TR

Anspruch 2 amrnyaroga.smumbhaltm s von Fluorsiure zu PO43- etwa 1,5:1 bis
etwa 2,2:1 ist, und der pHWert etwa 3,25 bis etwa 4,0 ist. 4

Zusammenset & cmgengatara&lam § prhereii thd mobratiohs Aidosacid i RO, 7Us &thm\/woﬁt 06D abdut 1:25.er
NO3-'.2025 5. Konzentrat, im wesentlichen bestehend aus Wasser und etwa 5,5
x 40~ 4 bi7s Acengenate ptcldih b whéreir the Fapi@cid isdflugraziBni®acid- 10- 4 bi s etwa 6,5 x 10-2

Mol /Liter Fluorsiure eines Elements, ausgewahlt aus der Gu best ehend
aus Zr, B Amrocessdorprensrieg eubpieete1 of %‘l“!!""ét e dleﬁoof@' 'Pd"hL taéilm"!?!'hﬁrfhe
Pol yphenol P’Zﬂ@'&rﬁ%ﬁ*l%‘%’t‘z‘?f °°"(Rl9b%ﬂ orgpnic F‘Qif &iclgan
Manni - Ad mposntlo (tlré Jd.x

d
.

e 2?%5

ntl
G uppe, bes °“at 9’13 %‘P‘RBV\§’% $ng1|- H°'Dﬁ%°:§% % X

St of f meggen b ! enol [ mon the no$ ifion comprl ng a
ist, und wojj %ﬁd o? cﬁ;{alken I-phenols

Fl uor wgsser m RG&iL &Jatio of
Stof f ”Enge“m .E% Fo; nP&Hoﬁ ?tozpéb t thee Ioﬁau mmmg%}%@
1:2,5 ist. fug %Ft% ééinﬂu&ia rarY&ro’f#b én‘ibn m fd%lisé b F) for a time
F UOfZI I CONgUHIRAUS Brmk &Iadh&ent&%iuf a%ébpﬁdéﬁhd‘l%a%ﬁ:% ihddgtingl Nes Substrats aus
Al um ni um oder Al um ni um Legi erungen, in wel chem 40 Al um ni um der

Haupt bssteanap@bdss ofsdiaim 8 wharhh tha kbafiliy compésitiod eghtaims siokren Endbeschi cht ung

unf assend: | n-Kontakt-Bringen ei nes sauberen Al um ni um Substrats mt einer
Beschi chtiond progass ahchin Sovtewinghe (oppbsitive mehsistnessestiaiy dfivatocandzoe dbas SOk 0Nd aus
etwa 1,1 x ®G@b&utbil x 18T3waolstpeBlitsr of BO33;Niom aboup 30ixt16T* tPELBE 7.2 & 11 aiolsaped litdr ok
10-5 bi s et fluaroacidd and TOm3abiott] 0.4k t» &boute?.7 @ramsr peF|liten 105 tha r nolyehenel scompesitiomt the
ausgewohl t ealphencl compegifioe comusising: A Mapnici Addgat of any aminef withraimesnber gelestedtfige e 26

bi s etwa ZOQ’G'Paﬁ?ﬁﬁ'%PQ)“@'Va““’"V'EPQ’@'F apq faanyinspihe ?‘B'H@Hcﬁ‘ fgpypasie iRt is UPFQ abagh bei
di e Pol ypheliblo-2beis A332pd be Pt fsdrom; ahout/A ta-abewt 4Ad -

11. A process of claim 10 wherein the composition contains NOs™ and the fluoroacid is fluorozironic acid.

12. A process of claim 8 wherein the aluminum subsirate after contacting the composition is finsed, and
dried before receiving the organic finish coating.

13. A process of claim 8 wherein the aluminum is cleaned by contact with a low etch alkaline cleaning
50 composition.

14. A process of claim 8 wherein the aluminum is cleaned by contact with a low eotch acid cleaning
composition. '

55 158. A process of claim 12 wherein the aluminum substrate is dried at a temperature in the range of from
about ambient to about 66°C (150 °F).
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dukt eines Amins nmit einem Teil, ausgew hlt aus der G uppe,

Pol yal kenyl phenol en und Tanni nen g Eégowpi der pH— V\ért dgmum‘ '“ﬂ m"IIll
Beschi cht ungs- Zusamrenset zung et wa 2 bis etwa 5,0 betrAgt, L

St of f mengen- Verhal tnis der Fl uorsaure zum P043- etwa 2, 5: 1 bi s etwa 1 10
betragt, watantdnspaiienenset zung wahl wei se Sal pet erseure und/ oder

Fl uorwasserstoff enthilt, bet einer Tenperatur im50 Bereich von etwa
Raunt enpentat Nichtiohrgmigltigs, Gv4BEIBOBeshichtungstAueaminepsatrung He isinsPrlestrab ausd Aleminymresiec ht |
um ei ne haf t MweieluBdegieringen; inwplcherAluiniumdantlagpiiestendtpi iet, Sestrbpncdmatseentipheniavaing
zu bil den. 9Wasgerundnren emaB Ansgruch 8, worin die

Beschi chtungs ayaus ot etz big e S x A0 Moj pro Lt PO vier f ahr en germB

Angpruch 8, wd¥idHe g 1Zh§a‘r9ﬁer'?§e"t%|’| X “?ns fe{: IFEF QW%S@'@P Fd?ﬁ?“@t vva
3 x 10-4 bis ‘"“““ erpdﬁm% 04%'
Z;r g.n‘;(‘d ]L-Jl’g ef g/g:, mﬁ% %rr u el ‘ltzs?rr%‘: elnemna‘ eEnausgewé"?llt al?s 2 /
faB
Pol yphenol il f‘d ‘g stw"é% RS Wt S AGMengnl
EP O Azlggh ; tc?\k bfl dljg usg'n?;l rﬁh— _M

D B e e e el

Tanni neg unf aBt, wobei das Stoffnmengen- Verhaltnl S von FI uorsaure zu P043-
etwa 1: 1 c] SZ@BMﬁen%eu?uns gombis NgruseT, datraldhd bwd tawa 163+ bisSetvd YR x40+ Sel pro Litd -
Ver f ahren gepaS-,Awapy okt Bi etwdd2ix1 0tH Mol gia3 AFFROSRIE; 6ing 0N Bramanlitradist etwe el di €
FI uor sdur e FGtammaiitér- de? (usamiBensbtiaing Qbr. Pdiybhend! fund wetsei gesTsBfiferpri-veliilis vaor i n
das Al um ni URudiostzo #0.N@Ma 10 ais diwe t2BIsEAKY déipHVWseetwa 3.0 bieetwa 48 BimeNnset zung
gespUl tzound getrocknet wird, bevor es die organi sche Endbeschi chtung
erhalt. 1@ 1aJsaWedsetnmemeg§m&Bpmﬂs©mmmds Verhditiisvan inopstiurerizan POsTT @twadip:1 bis

| n- Kont akt - Betivn@&ih ishiupd dar nwem@ma@%mem‘éﬁ il kal i schen

Rei ni gungs- Zusanmenset zung gereinigt wird. 14. Verfahren ﬁemaB Anspruch 8,

worin das 4al E‘FFP’HE“G’FFP‘E&‘B@PF‘#WP&“&M"I*BF?“HQQW Rive 0835 MolLitee NPy at zenden 15

saur en ‘Rel n| s Zusam‘rensetzun er e| ni t wrd. 15. Verfahr en ql?
Anspruch deei% 7 ¥ % Je
von etwa UWQ e‘m i und ra pro Qer emer ol L‘iinol-
Revendl catl o é;a mn Auge E g EE ﬁg’ﬁ ms%n
substrag d'af; Jp, %l r;h wa‘c'i. aaL pp, %@

princi pal coppg wems&.ﬁsWFms.ls mi— )n us?wdm&d%sl X
10-5 jusqu’ amﬂadﬁ%h o ursrmo%aern%w}aséersﬁm ﬁlh environ 1,1
X 10-5 jusqu'a environ 1, 3 0-3 nol es par I|tre d un quoraC|de

d un 6l rrerat RHRbriwrkt géa\amﬁsﬁrugmwm d‘a@BﬁﬁfrhédQéh -V ltAS von Fluorsitke 2uet0, 8l 6twd 189 bis
d envirgn O, gaj@astd a environ 20 g par litre d une conposition de -
pol yph6nol, | a conposition polyphenol conprenant un produit d' addition de
Manni ch d'mnﬂorasﬂtmfgemﬂesnspmcrﬁs,@mwe Flitvpsiede Fulamitcohiangfoeispe consti tud4 par des
pol yal cenyl ph6nol s et des tannins; |le pH de | a conposition 6tant d'environ
8. Verfahren zur Herstellung eines Substrats aus Aluminium oder Aluminium-Legierungen, in welchem
U 40 Aluminium der Hauptbestandteil ist, zum Erhalten einer organischen Endbeschichtung umfassend:
In-Kontakt-Bringen eines sauberen Aluminium-Substrats mit einer Beschichtungs-Zusammensetzung,
bestehend im wesentlichen aus Wasser und aus etwa 1,1 x 10~5 bis etwa 5,3 x 10~% Mol pro Liter
PO.3~, aus etwa 1,1 x 107> bis etwa 1,3 x 1073 Mol pro Liter einer Fluorsiure eines Elements,
ausgewihit aus der Gruppe, bestehend aus Zr, Ti, Hf und Si, aus etwa 0,26 bis etwa 20 Gramm pro
45 Liter einer Polyphenol-Zusammensetzung, wobei die Polyphenol-Zusammensetzung ein Mannich-Ad-
dukt eines Amins mit einem Teil, ausgew#hit aus der Gruppe, bestehend aus Polyalkenylphenolen und
Tanninen umfaBt, wobei der pH-Wert der Beschichtungs-Zusammensetzung etwa 2,5 bis etwa 5,0
betréigt, das Stoffmengen-Verhiitnis der Fluorsiure zum PO43~ etwa 2,5:1 bis etwa 1:10 betréigt, die
Zusammensetzung wahlweise Salpetersiure und/oder Fluorwasserstoff enthélt, bei einer Temperatur im
50 Bereich von etwa Raumtemperatur bis 94 °C (200 °F), wihrend einer Zeitspanne, die ausreicht, um
eine haftende Beschichtung zur Aufnahme der organischen Endbsschichtung zu bilden.

9. Verfahren geméB Anspruch 8, worin die Beschichtungs-Zusammensetzung NOs™ enthélt.
s5 10. Verfahren gemiéB Anspruch 8, worin die Zusammensetzung, im wesentlichen aus Wasser und etwa 3 x
10~* bis etwa 1,1 x 103 Mol pro Liter POs3~, etwa 3,0 x 10™* bis etwa 7,2 x 10~* Mol pro Liter

Fluors8ure, und etwa 0,40 Gramm/Liter bis etwa 2,7 Gramm/Liter der Polyphenol-Zusammensetzung
besteht, wobei die Polyphenol-Zusammensetzung ein Mannich-Addukt eines Amins mit einem Taeil,
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2,5 aenviron 50 et le rapport nmol aire entre le fluoracide
6tant d' environ 2,5:1 jusqu'a 30EP046§?¥4 gen 1:10, la corrpos :I"lll”m;“mrwulllll
facul tativenent de |’ acide nitrique et/ou un fluorure d' hydrogb

Conmposition solon |a revendication 1, contenant d environ 3 x 10 4 Jusqu a
envi ron 1, husgevdhit JusrabreGruppel bestehendPils -KolyalkehyIpeviblénO tnd3Taaniddn- ¥nfat Swhbbeiadas
environ 7, Btofimdrger-Vernditeis vor Fliceside zii IPOoTaetwale bid 'etvavit2soist udd 46r pH-Wert et@a 3
jusqu' a enwvlsebwa 42t/ gAitre de | a conposition de pol yph6nols et le rapport
nolaire entre le 35 fluoracide et e P0O4-3 est d' environ 1:1 jusqu' a

envi r on 1t Yeddahron gpméfoMsprych 19; wavip idieciysamnnipnsatpyeg INQs ~conthiilt wnd dip, Riuorsgure Fluorzir-

Conposi ti oworsqmséwersa revendr cat ion 2, dans | aquel le | e rapport de

flgoracide et du P04-3 est d environ 1,5:1 jusqu' a environ 2, 2:1 et | e pH

est d' ent? rVS'F‘Ph§"2Q9 ?1 ‘ﬁh@ Woriny gag Alyminiymp; {RE demm, ngffpniald-Bripgea vt €9t i on

1, cont ena "r't(HFld @?"5%“5"'??’51’ &PYOF P d'ﬁggﬂ{%hef“d%es" 'HB%‘?T’E‘

d
gﬁgﬂ l)n z(ga nt I eemiﬁg r 2: 5 as A%mm g%[du%h?angL%rhi 6992 mxt emer w?r*gga?]z\%nc#egn 6.5
S

x 10-2 rrol e i R ors ét]w' 61 dnent chor sr dans | e groupe

constitug, Ffah@'n’ger-nrﬁl! Arl's’E ructd, @m das ﬁbmﬂruﬁ%?&%ﬁ%ﬂdﬁﬁ{yﬂ nﬁeﬁﬂyhén%tikggm 9
par lijre adrlé}ﬁn WaToN I'a conposition polyphd

conprenant un pro ur d' addrtron de nnr ‘ch d'une amine avec un dI 6rrent
choi si  dfg)velishred! RHBE ARPARH 11D, Ukdri Abs ABMInMLSLBHETIRY bipGrdTRIpsratdl indBSsitAAI NS
l'e rapport e%ﬂﬁtﬁde&n@ﬂérﬁ&rahﬁb‘ﬁbﬂﬁsaﬁcmoehdeﬁocﬁﬁbﬂwﬁd dtant d' environ 2,5:1
jusqu'a environ 1:10, |le concentr6 contenant facultativenent de |'acide
ni t ri queRedehdicatidas f | uor ure d' hydrogbne. 50 6. Concentr6 solon |a

rayendi cation 5, dans lequel le rapport nolaire entre le fluoracide et le
POJ- 3 est. dCompesitonaqubush deLregtemantsansi ghrome o, up . subpstratalvrinivny et dialiiegas dalumi-
revendi cat ins¥ @ec kelyminiumeepmene PF"EF'PPI aempesentcronstitybe priacipalementytieap ot {8) Bnviros 4l que.
55 8. Pr ocd@opsduﬁq"'?a" PRIDAK 407 dlegl pay itres g Qw4 (b) demirermd. hix Iy beauk eaviron ddes
d' al uf ni urs Ryseoles par b m "lﬁ'H?’ictﬂ?ﬁé'" BlEment ichioisi dqng, lorrupe, eonsii rpa‘r%fc'B-v‘ﬂﬁ‘ern

rev~t enent @ ?’t"'Fﬂ“ Qﬁs Lﬁé“" i 200 Ry Il unp gompasiionyde p 13y comPosiifgst r at
d' al umi ni urH° P e""‘ifj *'Q?QT]MB °Pé’\)‘5? %‘WBJ]?""EB’F} ! isl da"gﬂg
ceSent) o | e e,app:qm A T
e e SR Ca e L ‘Envrrtt“%r

10-3 nol SS Mpoéltlort rsgloﬁI '?ev&ldtégﬁ’oﬂcl' Scﬁmgtah’tnd'gﬁn{ﬁe@tx RPD 'j&hu Q%ﬂﬁmrll §,19% Qy#e
constitue Padieshire de I"Oa, "enfgiton 'x10‘ juSti)¥ ehiiion 2.2 2 o1+ UrsoRbdittd e ivbracidd, dbhvigdnl 1 LT €
d' une conpagdelds jHguP vv&twalme eAla COHBRSIBAN. depdlyBIEndIS BB AppsrOMBIEIRNGABS leUn
produiss d' apleradidest 1480, Mg ieMviréh 14 BsqaWieRfirom Y26 eble pH est 5wifoh S URRGUE SR

dans | e grope constitud par des pol yal cenyl phenols et des tannins ; |le pH
de | a conposition de rev~tenent etant d environ 2,5 jusqu'a environ 5,0, le
rapport 8Dl Guimpesiteniselen kaevbidication @ deds dhudiie loRPappoB de tiwrecidel bteduiQ ThesPd'Enviton

j usqu' a envi,ginsqlia boviroh 2.2:¢ etip P st idlenvirooBi2Einsn® 40acul t ati venrent de | ' aci de
ni\tyi ame et/ou du fluorure d' hydrogbne & une tonpdrature dans |a plage

all ant dé& |%pntpgqﬂ9E|quIUp gevendication 1, contenant jusqu'a environ 0,035 mole/litre de NOs™'.

5. Conceniré constitué essentiellement par de l'sau et d'environ 55 x 10™* jusqu'2a environ 0,275
moleflitre de PO,~3 ; d'environ 5,5 x 10~* jusqu'a environ 6,5 x 1072 moles/litre de fluoracide d'un
45 élément choisi dans le groupe constitué par Zr, Ti, Hf, et Si ; et d'environ 13 jusqu'a environ 1000 g
par litre d'une composition de polyphénol, la composition polyphénol comprenant un produit d'addition
de Mannich d'une amine avec un élément choisi dans le groupe constitué par des polyalcénylphénols
et des tannins ; le rapport molaire entre le fluoracide et le PO,—3 étant d'environ 2,5:1 jusqu'a environ
1:10, le concentré contenant facultativement de I'acide nitrique et/ou du fluorure d’hydrog@ne.
50 .
6. Concentré selon la revendication 5, dans lequel le rapport molaire entre le fluoracide et le POs™2 est
d'environ 1:1 jusqu'a environ 1:2,5.

7. Concentré selon la revendication 5, dans lequel le fluoracide est de I'acide ﬂuorozirconiq'ue.
55
8. Procédé pour la préparation d'un substrat d'aluminium et d'alliages d'aluminium avec ['aluminium
comme principal composant pour recevoir un revétement de fini organique qui comprend : la mise en
_contact d'un substrat d'aluminium propre avec une composition de revétement constituée essentielle-
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“anmbiante jusqu' & 94 * C (200* F) pendant une dureo suffisan
un rev~tement adhdsif pour 10 ECS RS ¢#a B revbtnent de lmlmw_;m mu |“|
9. ProcedE salon |la revendication 8, dans |oquel la corrp05| ti*on®de"
rev~tement contient NO-. 10. Procedd solon |a revendication 8, dans |equel
| a conposi t i ment @at debaneret idehvireneitx G0N dusqd ewvirgra 8,3 cke1 0TS moles parclie det PO~ ;
d' environ 3, @emirchOh14x 100% ipeduid emvikon 1S1x 107,2Imoles bar i@ doh Huwracide d'Lin éléreentichoiBidansg - ;
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15 11. Procédé selon la revendication 10, dans lequel la composition contient NOs~ et le fluoracide est de
I'acide fluorozirconique. :

25 12. Procédé selon la revendication 8, dans lequel le substrat d'aluminium aprds mise en contact de la
composition est rincé, et séché avant de recevoir le revétement de fini organique.

13. Procédé selon la revendication 8, dans lequel I'aluminium est nettoyé par contact avec une composition
de nettoyage alcaline faiblement corrosive. :
30 ,
14. Procédé selon la revendication 8, dans lequel I"aluminium est nettoyé par mise en contact avec une
composition de nettoyage acide faiblement corrosive.

15. Procédé selon Ia revendication 12, dans lequel le substrat d'aluminium est séché & une température
35 dans la plage allant d'environ la température ambiante jusqu'a environ 66°C (150 °F).
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